The interleukin-11 (IL-11) stimulates T cell-dependent development of immunoglobulin-producing B cells and collaborates with IL-3 in supporting murine megakaryocyte colony formation. The interleukin-11 (IL-11) also stimulates osteoclast formation and inhibits osteoclast function in vitro and has been implicated in estrogen deficiency-induced bone loss. We isolated a polymorphic dinucleotide (CA) repeat sequence from a genomic clone containing the IL-11 gene located at 19q13.3-q13.4. High heterozygosity (0.81) makes this polymorphism a useful marker in genetic study of disorders affecting immune response and bone metabolism.
Introduction
Paul et al 1 identified and cloned the gene for a new stromal cell-derived lymphopoietic and hematopoietic cytokine which they called interleukin-11 (IL-11). The cDNA indicated a single reading frame of 597 nucleotides encoding a predicted 199-amino acid polypeptide. The IL-11 produced in COS-1 cells showed an apparent molecular mass of about 23 kD.
IL-11 stimulates T cell-dependent development of immunoglobulin-producing B cells and collaborates with IL-3 in supporting murine megakaryocyte colony formation.
2 IL-11 also stimulates osteoclast formation and inhibits osteoclast function in vitro 3 and has been implicated in estrogen deficiency-induced bone loss. 4 To understand the relationship between genetic variations at the IL-11 locus and disorders affecting immunological system and bone resorption, we isolated and characterized a highly polymorphic dinucleotide repeat at this locus.
Source/isolation of CA repeat sequence
A human genomic clone containing the IL-11 gene was identified from a P1-derived artificial chromosome (PAC) library by PCR three-dimensional screening using primer sequences derived from the 3Ј portion of the gene. A fragment containing CA repeat was identified by Southern blotting of PAC DNA digested by Hae III, Sau 3A or Rsa I with (GT) 20 probe, subcloned and sequenced. 5 The nucleotide sequence of the CA repeat is shown in Figure  1a . PCR primers were designed to flank this new repeat sequence for polymorphism analysis as indicated in Figure 1a . The CA repeat polymorphism lies within 110 kb of the IL-11 gene on a same PAC clone. Relative orientation and distance between them is not yet determined.
PCR primers
Forward (IL-11,1F) 5Ј-CATTGCTAGACTCTGTCTCC-3Ј Reverse (IL-11, 1R) 5Ј-AACTGAATCTGTTATAGGTTGC-3Ј 6 PCR products were electrophoresed in 0.3 mm-thick denaturing 6% polyacrylamide gels containing 36% formamide and 8 m urea, at 2000 volts for 2-4 h. Gels were transferred to filter papers, dried at 80°C, and autoradiographed. Sizes of alleles were determined by comparison to sequencing ladder of a control plasmid. 
Polymorphism and allele frequency
Sixteen alleles were detected in 88 chromosomes of unrelated Japanese individuals (Table 1) . A representative autoradiogram of the CA repeat polymorphism is shown in Figure 1b . Observed heterozygosity was 0.81.
Mendelian inheritance
Codominant inheritance was observed in two three-generation families. A representative autoradiogram is shown in Figure 1b .
Chromosomal localization
The human IL-11 gene was assigned to human chromosome 19q13.3-q13.3 by fluorescence in situ hybridization. 8 
